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and pain and a return to useful life. In some cases we failed to eliminate all malignant tissue, yet they survived for many years. One patient treated in 1946 is still well today.
The size of the skin defect depends on a number of factors, the most obvious being the amount actually involved in the malignant process together with the amount that needs to be sacrificed to be well clear of the disease.
Secondly, there may have been previous treatment by radiation; although modern high voltage therapy is far less damaging to the skin than it used to be, the resistance of tissue to surgical trauma is lessened by irradiation, by reason of intimal damage to blood vessels; lifting of the skin and the tension of suturing may lead to unexpected necrosis, with disastrous results. A third consideration is the distortion introduced by major bone resection, with the formation of a concavity which may well require more skin than is necessary to cover a flat or slightly convex surface of normal anatomy.
The commonest error seen by plastic surgeons is underestimation of the area of skin deficiency; either the skin edges fail to meet at all or, if they meet, with tension and consequent necrosis. Repair of a skin defect must be generous, often appearing unnecessarily so to the observer, but when it is appreciated how much is at stake where, for example, dura is involved, there must be no mistake.
There are three techniques in general use for providing skin cover.
(1) Split skin grafting: Here it is essential that there is a sound, even, vascular bed without movement. Such conditions only prevail when the excision is superficial, and never in the deeper excisions of bone considered here.
(2) Transfer of tissue by tube pedicle: This method could be used, but there are difficulties which prejudice the result. A tube needs to be planned and prepared in advance. It is a complicated, multistage and time-consuming procedure and, furthermore, tissue transferred in this way is never completely reliable. A second difficulty arises from the need to limit mobility of the conjoined parts. This is uncomfortable for the patient and worrying for the surgical and nursing staff lest any movement should cause separation of the repair with total failure.
(3) Local skin flaps: These have none of the disadvantages of the two previous methods and have greatly increased safety. The scalp is particularly well supplied with blood vessels, both from the front through the supraorbital arteries and from behind by the occipital vessels.
Large skin flaps of half or even two-thirds of the entire scalp can be safely utilized in a one-stage procedure. They can be based either anteriorly or posteriorly, and will rotate, if correctly designed, to close defects as far as the angle of the mandible and up to 12 x15 cm in size. Sufficient scalp is available to allow the skin to lie snugly without tension in a deep concavity if this is necessary. The pericranium, exposed by rotation, provides an excellent bed for a split skin graft taken from the thigh, so that the patient will have no raw surface on the head at all. Quite often a well designed rotation flap of the scalp lies neatly, but if a 'dog ear' persists where the scalp lifts at the point of maximum rotation, then this can be safely eliminated by local tissue rearrangement carried out at any time after an interval of three weeks. A partial wig conceals the hair defect and the repair is cosmetically acceptable.
Such a repair, using non-irradiated scalp, will tolerate a full course of X-ray therapy, even if the site of the disease has been treated before, and a number of our cases have benefited by further radiotherapy.
Facial palsy, usually inevitable in these major malignancies, can be compensated by lateral tarsorrhaphy and later by introducing fascia lata to support the mouth and cheek. New techniques using free muscle and tendon transplants which become innervated in their transposed position are being developed, and successful closure of the opposite eye has already been demonstrated.
Conclusion
It is unthinkable that all the skill and experience that goes into major surgery of cancer of the middle ear and petrous temporal bone should not be supported by safe and reliable skin cover. The ENT and plastic surgeons are complementary to each other and these joint exercises have been pleasurable and rewarding experiences. By this cooperation the 'inoperable' becomes operable and safe.
Mr R S McCrea (Royal Victoria Hospital, Belfast) said that during the past ten years 9 patients with carcinoma of the middle ear had attended his hospital. Of these 8 were female. In 6 cases (3 under his own care and 3 under the care of Mr G D L Smyth) radical surgery had been attempted. He had found en-bloc subtotal resection of the temporal bone to be a difficult operation.
It was not necessary to remove the pinna in every case. An incision shaped like a questionmark (for the right ear) with the vertical limb coming down anterior to the tragus and extended down the neck as far as necessary, supplemented by a circular incision around the meatal orifice, was satisfactory. The retro-auricular lymph nodes should not be included in the retained skin flaps, but removed with the specimen. At the end of the operation it might be possible to obtain sufficient skin to close the defect by 'uncurling' the remains of the pinna and removing its cartilage. However, the incision used should be modified to fit the case.
The middle fossa should be inspected early in the operation. A large osteoplastic flap was raised. This flap M as replaced at the ernd of operation. The parotid gland might be involved by direct spread from the meatus, by lymphatic spread from the meatus to the superficial parotid nodes, or from the tympanic cavity to the deep parotid nodes; therefore the parotid gland should be removed.
He had found that when exposing the internal carotid artery via the articular fossa it was easy to miss a thin ring of bone at the angle where the artery changed its course from vertical to horizontal. The operating microscope was of help at this stage. The use of an osteotome to divide the bone could cause a fracture at a distance from the site intended; in one case the whole temporal bone came free, resulting in paralysis of the V and VI cranial nerves.
He asked what treatment, if any, was necessary to prevent dental malocclusion postoperatively.
Mr McCrea said that the concept of en-bloc excision of the temporal bone for cancer of the middle ear could not be fully realized if the internal carotid artery was preserved because in exposing the artery one must open the eustachian tube at its tympanic end. He felt that further consideration should be given to the suggestions of Glasscock (1969) , that the artery might be ligated intracranially and in the neck, and the portion in the temporal bone removed; or that the removed portion might be bridged by a vein graft. In any case preoperative studies of the cerebrovascular cross-over from the internal carotid artery on the opposite side would be helpful. Venous bleeding, particularly from the inferior petrosal sinus, on removing the bone en bloc was difficult to prevent. Examination of specimens showed that in some cases the inferior petrosal sinus was almost as large as the sigmoid sinus. Conley (1965) had recommended excision of the jugular bulb as an integral part of the operation.
In conclusion, he said that although his attempts at en-bloc subtotal resection of the temporal bone had sometimes ended up as piecemeal removal, nevcrtheless of the 6 patients submitted to radical surgery, 3 were alive and well, one after seven and 2 after nearly three years.
Mr H D Fairman, in reply, said that they had had no problems with malocclusion. This was probably because they removed the coronoid process of the mandible and inserted the temporalis muscle.
Dr John S Lewis (Memorial Hospital, New York) said that from 1951 to 1965 he performed 92 subtotal resections of the temporal bone for cancer of the ear. The majority of these had been radiation failures and were in an advanced state.
The five-year cure rate was 26 (28 %), and for squamous carcinoma 20 (25%) of 81 operated cases. The technique of rotating a scalp flap to cover the defect was a time-tested method of restoring viable tissue to a heavily irradiated bed, with excellent results.
Mr E H Rainer (Chislehurst) asked Mr Fairman whether it was their policy to do routine neck dissections and how he and the neurosurgeons dealt with involved dura mater in the presence of infection (bearing in mind the frequency of antibiotic-resistant organisms, like Ps. pyocyanea and Proteus species).
Mr Fairman explained that it was not their policy to do a routine neck dissection. They took great care to minimize soiling of the wound by stitching an antiseptic dressing over any infected ulcers or cavities. They excised dura mater and made good the defect with fascia lata, relying on topical and systemic broad spectrum antibiotics.
The following paper was also read: 
